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1.1	Introduction
Alginic	acid	 is	 a	natural	 anionic	heteropolysaccharide	present	 in	 the	cell-wall	 of	brown	seaweeds,	which	 is	 insoluble	 in	 its	 acidic	 form	 [1].	 Its	 carboxylic	groups	are	 responsible,	mainly	 in	 their	 ionised	 form,	 for	 its	metal
adsorption	capacity.	Alginates	are	known	for	decades	thanks	to	their	natural	abundance	and	biological	properties,	which	make	them	suitable	in	many	applications	in	the	medical,	food,	cosmetic,	pharmaceutical	and	surgical	sectors




















aqueous	 solution,	 and	 tannase-loaded	 calcium	alginate	 beads	were	 prepared	 using	 a	 simple	 droplet-based	microfluidic	 system.	Extensive	 experimental	 analysis	was	 carried	 out	 to	 characterise	 the	 samples.	Microscopic
imaging	revealed	morphological	differences	between	the	surfaces	of	bare	alginate	matrix	and	tannase-loaded	alginate	beads.	Thermal	analysis	allowed	assessing	the	hydration	contents	of	alginate	and	revealed	the	presence



















Based	on	 this	 background,	 the	purpose	 of	 this	 study	was	 to	 evaluate	 the	modifications	 and	 stability	 occurring	 after	 interaction	between	 tannase	 and	 alginate	matrix	when	 fabricating	 alginate	 beads.	 To	 this	 purpose,	we
prepared	calcium	alginate	beads	either	 in	bare	or	 in	 tannase-loaded	 form,	and	characterised	 them	using	 several	analytical	 techniques.	Preliminary	 imaging	was	carried	out	by	both	optical	and	scanning	electron	microscopy.	The































































































reported	in	amorphous	structure	[37,38],	and	characteristic	peaks	for	calcium	alginate	are	known	to	appear	at	angles	of	13°,	56°,	20.64°,	20.06°,	28.96°	and	36,.40°,	 thus	demonstrating	 its	semi-crystalline	nature	 [39,40].	 Actually,
alginate	is	a	 linear	polysaccharide	composed	of	poly-β-1,	4-D-mannuronic	acid	(M)	and	▯α-1,	4-L-guluronic	acid	(G)	residues	 in	various	ratios,	which	are	arranged	 in	MM	or	GG	blocks	 interspersed	with	MG	blocks	[41].	Such	semi-
crystallinity	disappearsed	in	the	tannase-loaded	beads	corresponding	to	the	line	“b”	of	Fig.	5.	This	observation	clearly	indicates	that	the	enzyme	was	present	in	an	amorphous	state	in	the	matrix,	inducing	a	change	in	its	crystalline	state.
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• Non-crystalline	tannase-loaded	beads	are	suitable	as	carrier	for	controlled	release.
• Tannase-loaded	beads	may	also	be	used	to	clarify	juices	and	to	improve	tea	quality.
